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Introduction
In RAN2#119-e meeting, some basic issues of SL positioning were agreed as below:
	Agreements:
Proposal 1 (modified): Confirm that for sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.
Proposal 2: Study the architecture and signaling procedures to enable at least the following two operation scenarios:
-	Operation Scenario 1: PC5-only-based positioning.
-	Operation Scenario 2: Combination of Uu- and PC5-based positioning.
RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.
Proposal 4 (modified): Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following terms of UE role as the baseline for further discussion:
-	Target UE: UE to be positioned
-	Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
Additional roles can be considered.
Introduce a new protocol for sidelink positioning procedures between UEs (name FFS, e.g., RSPP, SLPP).  FFS where it is specified.
The new protocol is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).
Study the potential impact to LPP for support of sidelink positioning procedures between UE and LMF.  FFS how much impact (if any), e.g., only to carry the new protocol, and if the PC5-only and hybrid PC5+Uu cases are the same or different.
RAN2 wait for SA2 on the triggering of the positioning procedures from upper layers.
RAN2 will study the question of cast type for positioning signalling.  For SL-PRS, follow RAN1 decision and consider cast type if something arises in RAN2 scope.


In this contribution, we discuss the open issues of SL positioning and give our views and proposals. 
Discussion
2.1 Terminologies of UE Roles
SA2 sent a LS [5] to RAN1, RAN2 and RAN3 to evaluate if any further updates are needed for the terminologies. In this section, we will analysis the terminologies of UE roles.
In RAN2#119-e meeting, terminology “Target UE” and “Anchor UE” were agreed as below:
	Proposal 4 (modified): Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following terms of UE role as the baseline for further discussion:
-	Target UE: UE to be positioned
-	Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
Additional roles can be considered.


Terminology “Target UE”, “SL Reference UE”, “Assistant UE ” and “Located UE” were introduced in SA2#152 meeting, as below:
	SL Reference UE: A UE, supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., using sidelink.
NOTE 1:	SL Reference UE is understood as "Anchor UE" in RAN1 TR 38.859 [21].
NOTE 2: “Reference UE” mentioned in KIs and Solutions of this TR refers to “SL Reference UE”.
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
Assistant UE: A UE supporting Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5, when the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported. The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined and used to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE.
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.
SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.
SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
NOTE 3: The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.


2.1.1 Terminologies of Target UE and SL Reference UE
The definition of Target UE in SA2 is different from RAN1. Target UE defined in SA2 is related to positioning method; it restricts the scope of Target UE. Therefore, Target UE defined in RAN1 is more reasonable. 
Proposal 1：RAN2 to agree the term of Target UE which aligns with RAN1 and send the term to SA2:
-	Target UE: UE to be positioned.
The term of “SL Reference UE” defined in SA2 is understood as “Anchor UE” defined by RAN1 in sidelink positioning. So there is no need to define SL Reference UE again from RAN’s perspective. 
Proposal 2：RAN2 to stick to follow the term of Anchor UE in RAN1 and recommend SA2 to follow RAN1 instead of introducing the term of SL Reference UE:
-	Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. FFS: clarification of the knowledge of the location of the anchor UE.
Note: “the location of” is missed in RAN2 when the definition of anchor UE was copied from RAN1 at RAN2#119-e meeting. 
2.1.2 Terminologies of Assistant UE and Located UE
“Assistant UE” defined in SA2 is used for the solutions of relative positioning between two UEs without direct SL positioning. 
Assistant UE: A UE supporting Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5, when the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported. The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined and used to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE.


Figure 1 Example of use case of Assistant UE
Firstly, from RAN’s perspective, only the SL positioning between UEs with direct sidelink connection is included in SID of RAN. Relative positioning between two UEs without direct SL connection is out of scope of SID. Secondly, according to the description of “The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined” in assistant UE, the operation of assistant UE and reference/target UE can be considered as combination of two separate SL positioning operations. How to use multiple the SL positioning results to acquire positioning between UEs without direct SL connection is up to SA2. So “Assistant UE” is “Anchor UE” in SL positioning operation from RAN’s perspective. From RAN’s perspective, it is unnecessary to differentiate assistant UE from anchor UE. Therefore, there is no need to introduce “Assistant UE” in RAN. 
Proposal 3: RAN2 to discuss if the two cases are included in the scope of Rel-18 RAN SID:
· Sidelink positioning of two UEs with direct sidelink connection;
· Sidelink positioning of two UEs without direct SL connection.
Proposal 4: RAN2 to discuss the role of assistant UE in sidelink positioning of two UEs without direct SL connection from RAN’s perspective and agree not to introduce “Assistant UE” in RAN.
The “Located UE” can be taken as "Anchor UE" with its location according to the definition: 
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning. 
The clarification of the knowledge of the anchor UE is FFS in RAN1. “Located UE” is the UE with knowledge of location. It can be integrated to anchor UE if clarification of the knowledge of the anchor UE is agreed in RAN1. Therefore, SA2 and RAN2 may wait for the conclusion from RAN1 without introducing the term of “Located UE”.
Proposal 5: RAN2 do not follow the term of “Located UE” defined in SA2 and reply the LS to SA2 to suggest that “Located UE” should be integrated to Anchor UE.

2.1.3 Terminology of SL Positioning Server UE
 “SL Positioning Server UE” is a UE with location calculation capability which is a SL positioning participant. It may be a Target UE or an Anchor UE or a third-party UE. 
UE role “SL Positioning Server UE” which is agreed in SA2 also can be introduced in RAN2.
Proposal 6: Align with SA2 on the terms for sidelink positioning, introduce the term of SL Positioning Server UE for further discussion:
-	SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or Anchor UE can act as SL Positioning Server UE if location calculation is supported.
“SL Positioning Client UE” in SA2 is not a SL positioning participant. It only provides service interact with Target UE or Anchor UE which is out of RAN2’s scope.
Proposal 7: RAN2 to agree to capture the TP of terms in the annex.
2.2 SL Positioning Architecture
The reference architecture for Sidelink Positioning and Ranging-based services for non-roaming operation provided in the SA2 TR 23.700-86 is shown in Figure 2.


Figure 2 Reference architecture for Sidelink Positioning and Ranging-based services for non-roaming and same PLMN operation
The reference points SR1 (The reference point between the UE Sidelink (SL) Positioning and Ranging function in the UE and the SL Positioning/Ranging Server) and SR5 (The reference point between the Sidelink (SL) Positioning and Ranging function in UEs) are introduced. 
Furthermore, SL positioning/Ranging function is supported at LMF.
In RAN2#119-e meeting, RAN2 follow SA2 on the architecture was agreed. 
From RAN’s perspective, PC5 interface needs to be supported for SL positioning based on NG-RAN Positioning Architecture in TS 38.305, as showed in Figure 3.
To align with Figure 2, two in coverage UEs (UE A and UE B) and two out of coverage UEs (UE C and UE D) are involved. Further, in Figure 3, any UE (i.e. UE-A, UE-B, UE-C and UE-D) can be SL positioning Target UE or Anchor UE or SL Positioning Server UE, and there could also be third party UE in the architecture.


Figure 3 NG-RAN UE SL Positioning Architecture
Proposal 8: RAN2 to discuss the NG-RAN UE SL Positioning Architecture in SI and agree the TP in the annex.
2.3 SL Positioning Protocol Stack
In RAN2#119-e meeting, it is agreed to introduce a new protocol for sidelink positioning procedures between UEs. The name of the new protocol is FFS. Similar to current specification, SL is usually used as the abbreviation of sidelink. SLPP (Sidelink Positioning Protocol) is more suitable name for SL positioning protocol.
Proposal 9: Abbreviation of SLPP is used as the name of new protocol for sidelink positioning between UEs and inform other WGs, i.e. SA2 and RAN1:
· SLPP: Sidelink Positioning Protocol
In pre-meeting discussion [3] before RAN2#119-e meeting, companies provided their view on the protocol stack for the new protocol. The candidate alternatives are below:
· Alt 1: control plane protocol stack is used for SLPP
· Alt 1-1: SLPP is over PC5-S;
· Alt 1-2: SLPP is over PC5-RRC;
· Alt 1-3: SLPP is over PDCP.
· Alt 2: user plane protocol stack is used for SLPP
· Alt 2-1: SLPP is over PDCP;
· Alt 2-2: SLPP is over SDAP.



    
SLPP over PC5-S                          SLPP over PC5-RRC                      SLPP over PDCP
Figure 4 control plane protocol stack alternatives

  
SLPP over SDAP                       SLPP over PDCP
Figure 5 user plane protocol stack alternatives
Proposal 10: RAN2 to discuss the protocol stack for the new protocol of SLPP, including the alternatives: 
· Alt 1: control plane protocol stack is used for SLPP:
· Alt 1-1: SLPP is over PC5-S;
· Alt 1-2: SLPP is over PC5-RRC;
· Alt 1-3: SLPP is over PDCP.
· Alt 2: user plane protocol stack is used for SLPP:
· Alt 2-1: SLPP is over PDCP;
· Alt 2-2: SLPP is over SDAP.
No matter which protocol stack structure is used, SLPP supports sidelink positioning signaling transaction.
A LPP procedure consists of a single operation of one of the following types:
- Exchange of positioning capabilities;
- Transfer of assistance data;
- Transfer of location information (positioning measurements and/or position estimate);
- Error handling;
- Abort.
All these operations can be reused for SLPP procedure. But whether SL-PRS configuration is carried in SLPP message needs to wait the progress of RAN1.
Proposal 11: A SLPP procedure consists of a single operation of one of the following types:
-	Exchange of SL positioning capabilities;
-	Transfer of SL assistance data (FFS whether SL-PRS configuration is included);
-	Transfer of location information (SL positioning measurements and/or position estimate);
-	Error handling;
-	Abort.
2.4 PC5-based Only SL Positioning
For PC5-based only SL positioning, no matter which positioning method is used, SL positioning procedures happen between a pair of UEs (between Target UE and Anchor UE, SL Positioning Server UE and Target UE, SL Positioning Server UE and Anchor UE). PC5-based SL positioning applies to UEs in in-coverage/partial coverage and/or out of coverage. LMF is not involved for operation of PC5-based SL positioning. Resources allocation for SL-PRS is FFS depending on the progress of RAN1. 


Figure 6 example of PC5-based SL positioning
Proposal 12: PC5-based only SL positioning applies to UEs in in-coverage/partial coverage and/or out of coverage.
Proposal 13: LMF is not involved for operation of PC5-based only SL positioning. Resources allocation for SL-PRS is FFS depending on the progress of RAN1.
Figure 7 shows the SL Location Service procedure between a pair of UEs.


Figure 7. SL Location Service Support by UEs
1.	UE A sends a location request message to UE B to request SL positioning.
2.	UE A sends a location request privacy message to UE B.
3.	UE B sends a location request privacy response message to UE.
4.	SLPP exchange procedure between UE A and UE B, UE A can negotiate who performs position calculation. 
5a,5b. UE A or UE B performs SL position calculation.
6.	UE B returns a location response to UE A with any location estimate obtained as a result of step5b.
Note: UE A and UE B can be Target UE, Anchor UE or third party UE.
Figure 8 shows the general SL positioning procedure with the SL Positioning Server UE.


Figure 8 PC5-based positioning procedure with SL Positioning Server UE
1.	The SL Positioning Server UE receives the location service request. The request can be come from the LMF, or location server, or a third party UE.
2.	SL positioning procedures between SL Positioning Server UE and Target UE, including capability transfer, assistance data transfer procedure and/or the SL Positioning Server UE sends the SLPP location request information to Target UE. 
3.	SL positioning procedures between SL Positioning Server UE and Anchor UE(s), including capability transfer, assistance data transfer procedure and/or the SL Positioning Server UE sends the SLPP location request information to Anchor UE(s). 
4.	Target UE or Anchor UE(s) performs SL-PRS measurement. 
5.	Target UE provides sidelink positioning measurements to SL Positioning Server UE.
5a. 	Anchor UE(s) provides sidelink positioning measurements to SL Positioning Server UE.
6. 	The SL Positioning Server UE calculates location of Target UE.
7.	The SL Positioning Server UE sends Location Service Response to the requested node in step 1.
Note: Target UE or anchor UE can act as SL Positioning Server UE.
Proposal 14: For PC5-based only sidelink positioning, RAN2 to agree only SLPP procedures are involved for sidelink positioning and capture the clause 5.2.2.3 in TP in the annex.
2.5 Hybrid of PC5+Uu Positioning
For the scenario of Hybrid of PC5+Uu positioning, LMF sends the location service request to the target UE. The request can be come from other node. Then the target UE performs SL positioning and/or Uu positioning based on the LPP messages. The Hybrid of PC5+Uu positioning scenario can be further refined into three cases as below:
· Case 1: Both target UE and anchor UEs are in coverage.
· Case 2: Target UE is in coverage and anchor UEs can be in coverage or out of coverage.
· Case 3: Target UE is out of coverage, some anchor UEs are in coverage.
Case 1 is basic scenario. RAN2 can give priority to discuss the solution for case 1. The solution for case 2 and case 3 can be implemented by combination of the solution for PC5-based positioning and the solution for case 1.

Figure 9 shows an example of Hybrid of PC5+Uu case 1.


Figure 9 Example of Hybrid of PC5+Uu case 1
Figure 10 shows an example of Hybrid of PC5+Uu case 2.



Figure 10 Example of Hybrid of PC5+Uu case 2
Figure 11 shows an example of Hybrid of PC5+Uu case 3.



Figure 11 Example of Hybrid of PC5+Uu case 3

Proposal 15: RAN2 to discuss the scenarios of Hybrid of PC5+Uu as below and take case 1 as the high priority:
· Case 1: Both target UE and anchor UEs are in coverage.
· Case 2: Target UE is in coverage and anchor UEs can be in coverage or out of coverage.
· Case 3: Target UE is out of coverage, some anchor UEs are in coverage.
For case 1, since both target UE and anchor UEs are in coverage, LPP procedures can be used for both Uu and PC5 positioning signaling. Therefore, LPP procedures needed to be enhanced to support SL positioning. This issue has been discussed in [6], three options are discussed as below:
· Option 1.	Hybrid Uu and SL positioning is achieved by jointly using the SLPP/RSPP, LPP, and NRPPa procedures, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning;
· Option 2.	Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF;
· Option 3.	Enhancement of LPP whereby SLPP/RSPP signaling can be transported as a transparent container within LPP , i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning, but the SLPP/RSPP is carried as a container in LPP.
For Hybrid of PC5+Uu positioning, UE needs to exchange the SL positioning signaling with LMF. In our view, SLPP/RSPP procedures are used in PC5 interface. SLPP/RSPP messages can’t be exchanged between UE and LMF directly. Therefore, the solution of SL positioning messages carried between LMF and UE is not included in option 1. Option 2 is a straightforward way to extend LPP messages to support the SL positioning similar as AGNSS. Both Uu positioning and SL positioning signaling can be exchanged in a LPP procedure. However, it impacts the SL positioning incapable UEs. For option 3, it is more flexible. It has benefits to avoid defining duplicated messages in two protocols. In our view, it is too early to discuss this issue. We can focus on design of SLPP and handle this issue during the WI stage.
Proposal 16: How to enhance the LPP procedures to support SL positioning is discussed in WI stage.
Conclusion
According to the above discussion, the proposals on the above issue are as follows:
Terminologies aspect:
Proposal 1：RAN2 to agree the term of Target UE which aligns with RAN1 and send the term to SA2:
-	Target UE: UE to be positioned.
Proposal 2：RAN2 to stick to follow the term of Anchor UE in RAN1 and recommend SA2 to follow RAN1 instead of introducing the term of SL Reference UE:
-	Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. FFS: clarification of the knowledge of the location of the anchor UE.
[bookmark: _GoBack]Note: “the location of” is missed when the definition of anchor UE was copied from RAN1 at RAN2#119-e meeting. 
Proposal 3: RAN2 to discuss if the two cases are included in the scope of Rel-18 RAN SID:
· Sidelink positioning of two UEs with direct sidelink connection;
· Sidelink positioning of two UEs without direct SL connection.
Proposal 4: RAN2 to discuss the role of assistant UE in sidelink positioning of two UEs without direct SL connection from RAN’s perspective and agree not to introduce “Assistant UE” in RAN.
Proposal 5: RAN2 do not follow the term of “Located UE” defined in SA2 and reply the LS to SA2 to suggest that “Located UE” should be integrated to Anchor UE.
Proposal 6: Align with SA2 on the terms for sidelink positioning, introduce the term of SL Positioning Server UE for further discussion:
-	SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or Anchor UE can act as SL Positioning Server UE if location calculation is supported.
Proposal 7: RAN2 to agree to capture the TP of terms in the annex.
Proposal 9: Abbreviation of SLPP is used as the name of new protocol for sidelink positioning between UEs and inform other WGs, i.e. SA2 and RAN1:
· SLPP: Sidelink Positioning Protocol

Architecture and protocol aspect:
Proposal 8: RAN2 to discuss the NG-RAN UE SL Positioning Architecture in SI and agree the TP in the annex.
Proposal 10: RAN2 to discuss the protocol stack for the new protocol of SLPP, including the alternatives: 
· Alt 1: control plane protocol stack is used for SLPP:
· Alt 1-1: SLPP is over PC5-S;
· Alt 1-2: SLPP is over PC5-RRC;
· Alt 1-3: SLPP is over PDCP.
· Alt 2: user plane protocol stack is used for SLPP:
· Alt 2-1: SLPP is over PDCP;
· Alt 2-2: SLPP is over SDAP.
Proposal 11: A SLPP procedure consists of a single operation of one of the following types:
-	Exchange of SL positioning capabilities;
-	Transfer of SL assistance data (FFS whether SL-PRS configuration is included);
-	Transfer of location information (SL positioning measurements and/or position estimate);
-	Error handling;
-	Abort.

PC5-based only aspect:
Proposal 12: PC5-based only SL positioning applies to UEs in in-coverage/partial coverage and/or out of coverage.
Proposal 13: LMF is not involved for operation of PC5-based only SL positioning. Resources allocation for SL-PRS is FFS depending on the progress of RAN1.
Proposal 14: For PC5-based only sidelink positioning, RAN2 to agree only SLPP procedures are involved for sidelink positioning and capture the clause 5.2.2.3 in TP in the annex.

Scope of Hybrid of PC5+Uu aspect:
Proposal 15: RAN2 to discuss the scenarios of Hybrid of PC5+Uu as below and take case 1 as the high priority:
· Case 1: Both target UE and anchor UEs are in coverage.
· Case 2: Target UE is in coverage and anchor UEs can be in coverage or out of coverage.
· Case 3: Target UE is out of coverage, some anchor UEs are in coverage.
Proposal 16: How to enhance the LPP procedures to support SL positioning is discussed in WI stage.
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Annex
TP of Terms:
[bookmark: _Toc112369670][bookmark: _Toc104495404]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [6] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [6].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc112369678]Target UE: UE to be positioned.
Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the location of the anchor UE.
SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL ReferenceAnchor UE can act as SL Positioning Server UE if location calculation is supported


TP of Architecture and Signalling Procedures:
5.2.2	Potential Architecture and Signalling Procedures for Sidelink Positioning
[bookmark: _Toc12632603][bookmark: _Toc29305297][bookmark: _Toc37338108][bookmark: _Toc46488949][bookmark: _Toc52567302][bookmark: _Toc100832206]5.2.2.1	Architecture
The NR positioning architecture and signaling protocols of rel-17 should be enhanced to support Rel-18 Sidelink Positioning requirements and commercial services, following two operation scenarios:
-	Operation Scenario 1: PC5-only-based positioning.
-	Operation Scenario 2: Combination of Uu- and PC5-based positioning.
Figure 5.2.2.1-1 shows the architecture in 5GS applicable to sidelink positioning of a UE. UE A and UE B are in coverage. UE C and UE D may be out of coverage. UE A, UE B, UE C and UE D can be target UE, anchor UE and SL Positioning Server UE in the architecture.



Figure 5.2.2.1-1: UE Sidelink Positioning Overall Architecture applicable to NG-RAN

5.2.2.2	Protocol Stack
Introduce a new protocol for sidelink positioning procedures between UEs (SLPP).  
The new protocol is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 37.355).
LPP will be updated in hybrid PC5+Uu case 
5.2.2.3	Signaling Procedures
5.2.2.3.1	Sidelink Positioning procedures for PC5-based 
Figure 5.2.2.3.1-1 shows PC5-based positioning procedure to support sidelink positioning of a target UE.


Figure 5.2.2.3.1-1:  PC5-based positioning procedure with SL Positioning Server UE
1.	The SL Positioning Server UE receives the location service request. The request can be come from the LMF, or location server, or a third party UE.
2.	SL positioning procedures between SL Positioning Server UE and Target UE, including capability transfer, assistance data transfer procedure and/or the SL Positioning Server UE sends the SLPP location request information to Target UE. 
3.	SL positioning procedures between SL Positioning Server UE and Anchor UE(s), including capability transfer, assistance data transfer procedure and/or the SL Positioning Server UE sends the SLPP location request information to Anchor UE(s). 
4.	Target UE or Anchor UE(s) performs SL-PRS measurement. 
5.	Target UE provides sidelink positioning measurements to SL Positioning Server UE.
5a. 	Anchor UE(s) provides sidelink positioning measurements to SL Positioning Server UE.
6. 	The SL Positioning Server UE calculates location of Target UE.
7.	The SL Positioning Server UE sends Location Service Response to the requested node in step 1.
Note: Target UE or anchor UE can act as SL Positioning Server UE.
5.2.2.3.2	Sidelink Positioning procedures for Hybrid of PC5+Uu
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1.


 


Introduction


 


In RAN


2


#


119


-


e


 


meeting, 


some basic issues of 


SL positioning


 


w


ere


 


agreed 


as below


:


 


Agreements:


 


Proposal 1 (modified): Confirm that for sidelink positioning in


-


coverage, partial coverage and out


-


of


-


coverage 


scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.


 


Proposal 2: Study the architecture 


and signaling procedures to enable at least the following two operation 


scenarios:


 


-


 


Operation Scenario 1: PC5


-


only


-


based positioning.


 


-


 


Operation Scenario 2: Combination of Uu


-


 


and PC5


-


based positioning.


 


RAN2 follow SA2 on the architecture, including the 


possibility of a UE as a location server.  FFS from RAN2 


perspective if there are cases without a UE in the location server role.


 


Proposal 4 (modified): Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following 


terms of UE role


 


as the baseline for further discussion:


 


-


 


Target UE: UE to be positioned


 


-


 


Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals 


for positioning, providing positioning


-


related information, etc., over t


he SL interface.  FFS: clarification of the 


knowledge of the anchor UE.


 


Additional roles can be considered.


 


Introduce a new protocol for sidelink positioning procedures between UEs (name FFS, e.g., RSPP, SLPP).  FFS 


where it is specified.


 


The new protocol 


is a separate ASN.1 module from LPP (this does not necessarily imply whether it is included in 


37.355).


 


Study the potential impact to LPP for support of sidelink positioning procedures between UE and LMF.  FFS how 


much impact (if any), e.g., only to carry 


the new protocol, and if the PC5


-


only and hybrid PC5+Uu cases are the 


same or different.


 


RAN2 wait for SA2 on the triggering of the positioning procedures from upper layers.


 


RAN2 will study the question of cast type for positioning signalling.  For SL


-


PRS,


 


follow RAN1 decision and 


consider cast type if something arises in RAN2 scope.


 


In this contribution, we 


discuss the open issues of 


SL positioning


 


and 


give our views and proposals. 
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